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De Broglie Hypothesis:
In quantum mechanics, any object can behave both like wave-
particle duality at the sub-microscopic level.

Wave-particle Duality:
An object can act as both wave and particle at a same time. This
phenomenon is called wave-particle duality.
So, the object would have energy packets, momentum(can be
passed to another object), wave length, frequency and
amplitude etc.

By using photo-electric effect and Compton effect
we can easily describe about the wave particle duality



De Broglie (1924)

Gl Suggested that particles such as electrons might
show wave properties.

m He summised that the de Broglie wavelength,
A was given by:

m = mMass

v = velocity of the particle




MATTER WAVES:

o de Broglie determined the wavelength of matter waves
using the following equation:

wavelength (of a matter wave) A m (metres)

Planck’s constant h ] -s (joule seconds)

mass m kg (kilograms)

velocity v % (metres per second)



de Broglie wave:

According to de Broglie, a moving
material particle can be associated with a

wave. i.e. a wave can guide the motion of
the particle.

The waves associated with the moving
material particles are known as

de Broglie waves or matter waves.

Expression for de Broglie wave:

hc

According to quantum theory, the energy of the photonis E= hv =——

A

According to Einstein’s theory, the energy of the photon is E = mc?

So, h:L or A:L
mc p

where p = mc
is momentum of a photon

If instead of a photon, we have a material particle of mass m moving with

velocity v, then the equation becomes

h

myv

which is the expression for de Broglie wavelength.



Einstein’s equation, E=mc? ....(1)

Planck’ equation, E=hv ...(2)

Equating (1) and (2), weget mc>’=hv  ..(3)
Since, v=c /A,

therefore (3), mec?>= hc/A or, mc=h/A ..(4)
or, A=h/mc ..(5)

For macroscopic objects , velocity ‘v’ can replace speed of light

¢ .0

C
Thus (5) becomes, A=h/mv
Now, mv = p (momentum of particle)

Therefore, A=h/p
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